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(54) cnOCOB M3rOTOBJlEHW51 HEMHErOB 
(57) Abstract: 

WcnoJib30BaHne: o6pa6o«rKa Meran/iOB Rannew&A, b tiacTHOCTM. o6pa6oTKa mctoaom xojioahou 
nnacTWCCKOtt ne$op\i3dwm. Cyuniocrb M3o6pereimH: raroTaanHBaiOT adc AeranH - rpy6y n o6ojio*iKy mo 
MaTepsianoB c paoratMiiWM npeAeJioM ynpynocTH. Co6ifpaiOT ynoMHiryrbie Acrajm nyreM ycraHOBKii Tpy6bi b 
o6ononKy c 3a3opoM. Hocjie c6opKH rmacrwMecKoft A^JwpMauwM noABcpraioT permit, m3Poto an eKHyio M3 
tferajuia c MCHbnmM npeAenoM ynpyrocTH. 2 nn. 



Description |OnncaHHe H3o6pcTcnn^I: 



M3o6peTeHMe otiiocmtch k xojioahom o6pa6oTKe Merajmou ruiacTuneciutM /;e<J>opMnpoBaHMeM m mojkct 6btTb 
ncnQjib3onaHO, HairpuMcp, n/m ii3roTou/ieHHH neKnepos umjthhapob uiTaHi^oSbix He<J>THHbix hrcocob. 

M3bcct€h cnoco6 w3roTonneHUH nefrnepoB. coiviaciio KoropoMy TOHKOCrcHJiaH xpy6a BCTannHCTCH b 
ooanoHKy c 3a3opoM |1| Memnj Hapywuow noBepxnocrbio rpy6u m BHyTpemiew nonepxHcxrruo o&moukm 
UMeercH 3a3op. 

HeAOCTaTKOM npwBeACicioro cnoco6a nonneTcsi narnnoie 3a3opa Mew^y rpy6oii m o6ojioukoh, npireo^Htuero 
k CHMHeiono jkcctkocto jieMnepa. a t» HCKoix)pt>ix cjiynayix, HarrpMMcp, npw worxrroonenraf muiMxy^poB 

HC(JrrHHbix HacocoB H3 jieMuepoo, 3a3op 3HamrrenbH0 CHuaaer KawecrBO nocneAyron^ew onepaujni 
ynpo^HeKH« HHyrpe.HHefl nooepxHOCTw uuniiHApa a30TwpoBaraiCM. 

M3BCCTCH cnoco6 M3roToaneiaui JiefmepoB, comacHO RoropOMy HapyTRHyio noBepxHocrb Tpy6br m 
BHyrpeHHioio noBepxHOCTb ooonoraw TOroTaBmroaioT kohhhcckhmh (2| Hc^ocraTKOM BbinieonHcaHHoro 
cnoco6a HariHeTcn to, wto oh cnoranbiw b ocymecrraneKHM. CnomHOCTb npeACTaBJiHer M3i^oroanenMe 
conpHraeMbtx noBepxHOCTeii n6o Tpe6yeTCH crporo cor/iacoBaxb o^Boociiocrb kohm^cckom BHyrpeHHeit 
nosepxHocTM o6ano*aut c kohmmcckow napy tkhom noeepxHOCTbio rpytfbi. 

TaKJse M3BecreH cnoco6 loroToaaeHMH newHepoB, comacHO KoropoMy nocne coopKw Tpy6bi c o6o/iohkom c 
neKOTopwM 3a3opou no conpHraextbCM noBepXHocrnw. neftaep noflBepraioT aBTO^peTwpoBaHHJO (cM.raw *e 
CTp.38) I3| t. e. nnacTWMecKOM ^e^opMaipiH Tpy6w c uenbio ycTpaHeHHH 333opa Me>Kfly Tpy6ow h o6ojioukom, 
m ojjHOBpeMeHHoro ynpoMHeicwn Tpy6t»i. 

HeAOCTaTKOM H3BCCTHoro cnoco6a H3ro tobji chmh jrcfcicpoB HBjmercn to, *rro npn cKpenneHHH neftHepoB 
nocpeACTBOM njiacrtmecKow A^p^au^m oahoh H3 j\erranett nertHepa (oGonotoui nrrw TpyCbi), hc 
ywrhaBaioTCH MexaHHwecKiie CBowcTBa ^era/moB. hto He no3BOJineT o6ecnewrb Ka^ecreeHHoro. 
6e33a3opHoro cKpeaneHUH Tpy6bi c ooojiohkoh m, Rax cneACTnwe. npMBonriT k rai3KOMy Kaweci ey m3A^tmh d 
UeJiOM. 

HanpuMep, npn h3poto Bjiei inn uktihhapob He^rTOTbix nrraHroBbix HacocoB H3 cKpenneHHbix jieiteepoB, r^e 
rpy6a jororaBJiwBaeTCH M3 BbicoKonentpoBaHHOM a3OTwpyeM0M crajiM. a ooonouxa K3 HroKoyTnepoAwcroM 
crajiM, H3-3a BbtmeyKaaaHHoro He^ocraTRa b npou;ecce aooTMpoBaHHH uwaKHjipoB ho 3a3opa Bbt^cjvaoTCH 
ra3bi, npeiiHTCTByiou^ie HopMa/ibHOMy nporeKaHMio npoqecca a30THpoBaHHH, b pe3ynbTaTe uero pe3KO 
B03pacraer epeMH a30TMpoBaHii« k chior aeTCH KawecTBo a30TMpoBaHw« noBepxHocrw utuniHApa m Hacoca b 
UejioM. 

3a^aueM M3o6pe*reHii*i rmnncTcn pa3pa6oTKa cnoco6a M3POTOBjieHMH JievmepoB, o6ecneMMBaioincro 
KauecTBeuHoe 6c33a3opuoe coeAMHCBMe Tpy6bi c o6ojiohkoh h noBbiineinte jKecTKOCTH nefiHepa. 

yKa3aHHbift TexmraecKUM pe3yjibTaT A0CTMraerc« tcm, mt« iipw K3roTOBncHMW Jiefmepa, BKraoMawmero 
loroTOBJieHMe AByx Aeraneti xpy6bi m o6ojiohkm m c6opKM vtx ^pyr c APy^° w c 3a30 P° M - corjiaciio 
H3o6pereHMK> miacTiwecKOMy Ae^opMMpoBaiaao noflBepraiOT ^eTajib. loroxoBJieHuyio U3 MeTa/uia c 
MeHbuniM npeACJioM ynpyrocTH. 

Pe3yjibTaTOM pememw nocraHneHHOM 3a/;a™ hbjihctch to. wto npw bo3acmctbmm Ha Aera/ib, 
M3roToaneHHyK) m Merajuia c MeHbaiHM npe^ejioM ynpyrxMrm uepe3 nee mu so3AewcTByeM na A^ajib c 
6ojibiimvf npeAenoM ynpyrwTM. 

nocne chhthjr Harpy 3km b RcrvaJw c MCHbtimM npeAenoM ynpyrocTM ocrajoTCJi ocTaTOMHbie luiacTWMecKne 
Ae<J>opMauwM. a A^a/ib c oo/ibnntM iipeACJi^M ynpyrocTM npMMer crow nepBOHanajibHbie pa3Mepw w 
6e33a3opH0 npiuiKmer k conp^nraeMow noBepxHocra ynpyrow Aerajin. 

Ha 4»wr. I M3o6pa^en cnoco6 coepniKimfi jieraiepa. b KoropoM o5ano»4Ka wsroToaneHa ho Merajuia c 
MeHbimtM iipeAejioM ynpyrocTM, a Tpy6a M3POToancna M3 KieTaana c 6aribiiiwM npeAtnoM ynpyrocru; na 
4»ht--2 cnoco6 coeAHHeioiH zieimepa, b KoropoM o6ojiovcKa H3POTOBJicna no Mera/tna c 6ojibtmiM np^A^ 0 " 
ynpyrocTii. a Tpy6a H3roToaneHa M3 MCTaana c MeHbUMM npeACJioM ynpyrocTM. HewHepa M3roTaBJiMBaK)T 
cnejxytoiupaA o6pa30M. 

nepBOHananbiio M3ix)Tan/iMi^aK)T oGojioMKy 1. Uocjk 3aMepa Biiyrpemiero A^aMeTpa o6ojiohkm 1 
o6pa6arbiBaiOT no napy>iuiow iioocpxHOCTii xpy6y 2. o6eciiCMMBan rapaiiTwpoBainibui 3a3op ^c^AY 
conpRracMbiMM noDepxHocTHMM. llocjie c6opKM o6ojioukh I c T P y6oM 2 Jieraiep nocTynaeT na onepanrao 
cxpenneHKH. CKperineiuic ocyiuecrranHeTcn nocpeACTBOM A^pMaiiMw oahoh h3 conpHraeMbix Aera/iew 
o6ojiomkh 1 hjim Tpy6bi 2. J^e<J>opM auHK) mowho nposoAWTb npn noMom.ii bwcokmx A^ieHnw jrwakoctm, 
ra30B, cnoco6oM kobkh. o6r htkh, A°P H0Da,mH W1H Apy 1 ^^ cnoco6on. 

Ha <|)wi-.l nonaoaii oamh M3 uo3Moj&iibix BapwaiiTOB cKpenjieiiivi Jieiiiiepa, b kotodom o6onoviKa 1 



M3POToancHa 113 MeTa/tna c Mem>nrrcM npcjjenoM ynpyrocTH, a Tpy6a 2 M3 Merajuia c 6antaimM npejjenoM 
ynpyrocTH. B apwee^ettHOM cnywae nnacTMMecKOM Ae<jx>pMaujiM no^eepraioT ooojiowy 1. An* 3-roro 11a 
weranjiopemymew o6opyAOoauiui. nanpiiMep. ropw30HTanbno-pacTo«4UOM eraHxe b DepTjnoKHofi 6a6Ke 
M3/;ejiM«. no ocu cranna ycraHaB/ttinaiO'r o6Kaniow micrpyMCHT c ^e^opMwpyiomwMii pojiKKaMii 3. B 
cre6enb CTaHKa ycraHaiiriMBawT onpaiJKy 4. Ha Koropoii nocpcflCTooM umNjrra 5 aaRpcruiHJOT jicitHcp. 

nocnc HacTpoMKM Ae<j>opMHpyioiunx pcxraiKOB 3 Ha paoMep MeHbme Hapy whopo AuaMcrpa o6ojioukm (pa3Mcp 
no ^e4>opMHpyionmvf pojiKKaxi onpe^enneTCH 3KcnepKMeHTaribH0. b 3aBMCMMOCTK ot ^nawcrpa Jieimepa, 
TOJin^oEbi creiioK o6aaoHKH 1 a Tpy6b! 2 h wexaunMecKHX cbohctb werajuia) p acR aTHOMy MiicrpyvieiiTy 
cooo'majoT Bpau^aTcnbHoe ABmKeHMe v « a -neiiHepy nocTynaTcnbHoc S, Bbmo/iH>noT njiacrwMccKyio 
Ae<}>opManKX) o6onoKKH 1 m ynpyryio ^(JopMaujGO Tpy6bi 2. 

B CBH3H c paanwMHbiMM uexamraecKMMU CBofiCTBaMM MerajinoB o6ojio4km I 11 Tpy6bi 2 b o6ojiohkc 
npoM3oftA>rr nnacTHMecKHe n,e<j>opMauHM, b pesyjibTaxe Mere Hapy»Hbrii m BHyTpeHHMM ^waMeTpbi 
yMeHbmaTCfl , a b Tpy6e 2 npoiraoit/jyr ynpyrwe ^aJwpMaumi. r^e noc/ie chhtmh Harpy3Kn napaMcrpbi 
xpy6u B03BpaTHTC*i b nepBouauajibiioe nojiojKeicie, npn stom, npow30M^er 6e33a30pnoe m KanecxBeHHoe 
CKpeiuieHwe Jiefinepa. 

Ha (J) hp. 2 H3©6pajKeH ojjmji H3 D03wojRHbix BapnaHTOB cKpennemtH /leimepoB, a kotopom o6o/iOMKa 1 
M3Poroanejia 113 Mexajuia c 6anbniiiM npeAenou ynpyrocTw. a Tpy6a 2 M3 Meraaaa c MeHbuiMM npeAenoM 
ynpyrocTH. 

llewHep ycTaHaaJUiBaiOT Ha npoiWKHOH ctshok c ynopOM e npHcnoco6jieHne 6 ojjhhm W3 Topues. B 
OTBcpcrwe Tpy6w 2 bbo^ht onpaBKy 7, Ha Bbixo/; b KOTopyio BoopauMBaicr nopH 8. JJopH no napywHOKfy 
^nawerpy BbinojmeH Ha pa3Mep 60 ji bine pa3Mepa miyxpeHHcro /niaMerpa xpy6bi 2. Be/nrania na-mra flopna 
8 b oTBepcTMM Tpy6bi 2, Kax h b npejjbmyn;eki cjiy^ae, onpeAenHeroi 3KcnepMwcHTajibH0. ripi/i aKJnoneram 
onpaBKH 7 noAaHn S npon3B0AHT ruiacnraecKyio Ae4>opMannio xpy6bi 2 m ynpyryio ne<}>opMaujiio ooohohkm 1. 
npKBOflOTjKX k 6e33a3opnoMy m KaMecTBeiiHOMy CKDcnjieioco o6anotooi 1 c rpyGoft 2, kzk m b npcAbmymeM 
cnyMae. 



Claims l<DopMyna *i3o6perenH*i]: 



Cnoco6 M3roToonauiH jiewiiepoB, oK/uoqaiOLi^iM w3roT0 uridine Tpy6bi h ofomoHxn. c6opKy mx ppyr c flpyroM 
ixyreM ycTaHOBKM Tpy6bi b oCanouKy c 3aaopoM w nocneAyjoiuet; nnacrwMecKoc jjexJ>opfc»fpoBaHHe o^fiow to 
co6paiiHbix flerarieM, oTjiw^ajomwiiCH tcm. trro rpy6y h o6ajio*my H3POTaBJiMBaiOT to MCTa/uroB c pa3Hbiw 
npeflcnoM ynpyrocm, a luiacruMecKoii /;e<|>opMamai noABepraiOT TOrxrroaHeimyio to Meraruia c 

MCHbmHM npc^cnoM ynpyrocTii. 



Drawlng(s) (McpTCWHl: 




<Pm.i 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure I is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 



A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 



Drawings: 
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Fig. J 



I 
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Fig. 2 
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